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Experimental and analytical study of Superplastic-like
deformation behavior of Zrs5CugpAlsgNis bulk metallic
glass under compressive loading

Abstract

In this paper, the superplastic-like deformation of Zr. Cug,Al,,Ni; bulk metallic glass

(BMG) was studied using high temperature compression tests. Amorphous samples tested at
three temperatures of 392, 412 and 432°C around the glass transition temperature at
= 10"*s1. Homogeneous flow is observed with extended plasticity. In order to study the

strain rate effects, samples tested at different strain rates of 107%, 1072, 5% 10~% and
10~25-1 at constant temperature of 432°C. Newtonian type of flow behavior is confirmed

with a strain rate exponent of m=0.73. True stress-strain curves resulted from high
temperature compression tests were simulated using the finite element method and then
compared with the experimental curves. The predicted flow curves were in good agreement
with the flow curves obtained from the high temperature compression tests.

Keywords: Bulk metallic glasses, Superplastic-like deformation, Free volume, Finite
element method
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